We conduct an artefactual field experiment to study and compare the behavior of workers and students in a linear voluntary contribution mechanism in which subjects can assign immaterial sanctions or rewards to the other group members. We find that both students and workers sanction group members who contribute less than the group average, and reward those who contribute more. In both subject samples, the use of non-monetary sanctions and rewards induces more cooperation. The magnitude of the effect, however, is heterogeneous, as feedback has more impact among students who, contrary to workers, respond positively to sanctions. Students also tend to use sanctions more than workers. We discuss the implications of these findings for social cohesion, cooperative spirit and organizational efficiency in the workplace. 
2 approval and recognition) may be simpler to implement and cheaper than other sanction/reward systems based on monetary sanctions, monitoring and vertical control.
Typically, the existing experimental literature studies the effectiveness of monetary and nonmonetary sanctions employing undergraduate students as experimental subjects.
1 This opens the issues of the external validity of the reported experimental results, and the robustness of the findings when using different experimental pools, such as workers or older age people (Harrison and List, 2004) . In this paper we address this issue by investigating whether the existing experimental results on the effectiveness of informal sanctions and rewards are robust when considering a sample of workers. To this aim, we conduct an artefactual field experiment to compare the propensity to cooperate and the sensitivity to non-monetary feedback (sanctions and rewards in the form of emoticons) 2 of undergraduate students and workers. 3 We find that both students and workers assign immaterial sanctions to group members who contribute less than the average contribution, and assign rewards to those that contribute more than the average. Overall, non-monetary feedback induces more cooperation in both students and workers, with heterogeneous results. Students contribute less than workers when feedback is not available, but they catch-up and reach similar cooperation rates with respect to workers when sanctioning or rewarding the others' choices is possible. Workers contribute more when feedback is available but tend to decrease their contribution when disapproved.
The remaining of this paper is organized as follows. Section 2 describes the experimental design. Section 3 presents the results. In Section 4 we discuss our main findings and conclude.
Experimental Design
We conducted 18 sessions at the University of Bologna (Italy) between July 2009 and January 2011. Each session is composed by students only, or workers only. In total, 96 students and 156 workers participated in the experiment (12 or 24 subjects per session). Students were recruited from the subject pool maintained through ORSEE (Greiner, 2015) . Workers were recruited from two different sources: Obiettivo Lavoro (OL), a large Italian recruitment agency (72 workers), and Formula Servizi (FS), a workers co-operative company which operates in Italy (84 workers). 4 All 1 Quoting Dugar (2013 Dugar ( , p. 1375 , "it is difficult, if not impossible, to capture the effects of non-monetary devices on free-riding behavior by using data from the naturally occurring settings (i.e., organizations) because of the potential endogeneity problem. Organizations that think that non-monetary instruments would work in their setting would selfselect themselves into their use, which creates a problem of endogeneity. The use of laboratory techniques clearly avoids this problem". 2 Also Peeters and Vorsatz (2013) focus their attention on immaterial sanctions and rewards in the form of emoticons.
In their design however every subject may transmit only a single type of emoticon per treatment (a frowny in one condition, a smiley in the other) to each group member (being then informed about the number of received emoticons). We instead allow each subject to send a positive or a negative feedback to only one member of the group. More details will be provided in the next section. 3 There is already some experimental evidence about the effects of material punishment among different samples of subjects. Bigoni et al. (2013) compare students and clerical workers in a repeated prisoners' dilemma with and without material punishment. Similarly, Dickinson et al. (2015) compare students and police commissioners in a VCM with material sanctions and rewards. 4 The two companies operate in similar sectors: more details in Dragone et al. (2015) . While the participants supplied 3 subjects were inexperienced and participated in only one session. At the beginning of each session, participants were seated at random in front of computer workstations which were isolated with panels. The experiment was fully computerized using z-Tree (Fischbacher, 2007) , and was divided into two parts. In the first part, we classified subjects based on their other-regarding preferences measured by means of three alternative methods which are widely used in the experimental literature: a one-shot Dictator Game, a one-shot Public Good Game with strategy method, and a Decomposed Prisoner's Dilemma. 5 Subjects could not send feedback to the other participants during this first part of the experiment.
In the second part, participants played a repeated linear VCM in fixed groups of four (partner matching) for 36 periods. The 36 periods were divided in three blocks of 12 periods each. Subjects received a new set of instructions at the beginning of each block.
6 In each period, subjects were endowed with 20 tokens which could be allocated between a 'private' and a 'public' account. Payoffs were calculated in each period according to the following function, where indicates subject i's contribution to the public account and 0.5 is the marginal individual benefit of the public good:
Since the payoff is strictly decreasing in the individual contribution, the individual optimal choice is to contribute zero irrespective of others' contributions. Essentially, this is a (repeated) prisoners' dilemma in which, for all players, not contributing to the public good is the Nash equilibrium of the one-shot game.
In the first block (periods 1-12), subjects played a standard VCM with no feedback. In the second block (periods 13-24), subjects played the VCM with feedback: subjects could, after observing the individual contributions of the other group members, provide costless, immaterial feedback: approval or disapproval could be expressed sending a smiley () or a frowny (), respectively.
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Subjects could send at most one feedback to one of their peers; but could also refrain from giving by the first company are temporary workers, the subjects from the second company are permanent workers. In Dragone et al. (2015) , we analyzed the behavior of the two samples of workers separately and we found that they have very similar other-regarding preferences and analogous behavior in the VCM. Also, we did not detect differences in the way they use the feedback device. Therefore, in this paper, we pool them together. 5 The description of these tasks and their results are covered in Dragone et al. (2015) . For the purpose of the current paper, it suffices to mention that both workers and students went through the same tasks and that no information about payoffs or future tasks was given to subjects (subjects were only informed about their earnings at the very end of the experiment). 6 The instructions were provided both on screen and on paper and were read out aloud by the experimenter. A copy of the instructions is reported in the Appendix. After reading the instructions, we checked subjects' understanding using a computerized control questionnaire, providing individual clarifications to subjects who answered incorrectly. To enhance comprehension and familiarity with the procedures, we also asked subjects to enter three forced inputs before starting the stage (see Bigoni and Dragone, 2012) . 7 Subjects were allowed to send only one emoticon (a smiley or a frowny) to only one group member. We designed the feedback mechanism this way in order to make emoticons a scarce resource and increase their information value. Since subjects cannot assign emoticons indiscriminately to everyone they need to carefully evaluate who deserves feedback. 4 any feedback. In the third block (periods 25-36), subjects played the VCM but could not send any feedback, as in the first block.
Contributions during the first block provide information about the consistency of our results with the existing literature and a benchmark for the later blocks. The second block is meant to measure whether non-material feedback affects individual behavior, while the third block studies whether behavior observed during the second block persists even when non-monetary feedback is no more available. At the end of every period, each subject was informed about his or her own contribution to the public account, the contributions of the other (anonymous) members, 8 and his or her personal earnings. In periods 13-24, subjects were also informed about the number of frownies and/or smileys received by each group member.
After the 36 periods of the repeated VCM, subjects played an additional task (a Stug Hunt Game with framed instructions) which we do not consider in this paper.
9 At the end of the experiment, subjects filled in a demographic questionnaire and were paid in private at their desks. The experimental tokens were converted in euros at the exchange rate of 1 token equal to 1 euro cent. Subjects earned, on average, € 20.93 (including a € 2 show-up fee). Each session lasted on average 2 hours.
Results
We first analyze the data in aggregate to investigate whether immaterial feedback increases cooperation and whether there are differences between students and workers. We then examine how subjects use the feedback mechanism and its impact on future contributions both at aggregate and individual level. Figure 1 shows the evolution over time of the average contribution of students and workers. 8 The contributions of the other members were displayed in random order by the computer, and a different random ID was assigned to each group member at the beginning of each period. 9 Subjects were not informed about the content of this future task and so it could not affect behavior in the VCM. We found that students are less cooperative than workers in the framed Stug Hunt Game. More details about this task are available from the authors upon request.
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Consistent with previous studies (e.g., Masclet et al., 2003 , Noussair and Tucket, 2005 , Dugar, 2013 , Zylbersztejn, 2015 , contributions are higher in periods 13-24 when subjects can send immaterial sanctions or rewards to the other group members. This is true for both students and workers. In particular, the mean contribution of both students and workers in periods 13-24 is significantly larger than their contribution from periods 1-12 and 25-36 (Wilcoxon signed-rank test, p = 0.007 for students, and 0.001 for workers).
10 If we compare students to workers, the latter contribute significantly more only when immaterial feedback is not available, that is in periods 1-12 and 25-36 (Mann-Whitney test, p = 0.051). When subjects can send non-monetary sanctions or rewards (periods 13-24), the average contributions of workers and students are not statistically different (p = 0.318) except if we look at the very last three periods, where the contributions of students drop dramatically (p = 0.064, 0.092, and 0.001 for periods 22, 23, and 24). The results presented so far suggest that workers in general free ride less than students, and that both students and workers cooperate more in the presence of immaterial feedback. To investigate the size of the latter effect, we compare the increase in contributions when immaterial feedback is introduced. Students on average increase their contributions by 16.37%, which is almost three times more than the average increase in the workers' contribution (5.77%). Despite this large difference, a Mann-Whitney U test shows that the increase in contributions of students is only weakly significant larger than the increase in workers (p = 0.091). The reason is that there is much more variation in behavior among students than workers. In Figure 2 we plot the kernel density of the differences in contribution with and without immaterial feedback. Most of the groups in the worker sample increase their contribution by around one token when immaterial feedback is introduced 6 (the kernel distribution of workers shows a sharp peak at 0.9). On the contrary, students display much more variation, with one group of students exhibiting an increase in contributions of more than 12 tokens. We can test this finding in two complementary ways. First, a two-sample Kolmogorov-Smirnov test indicates that the two distributions displayed in Figure 2 are significantly different (p = 0.041). Second, the variance of the differences in contribution is significantly larger for students compared to workers (two-group variance-comparison test, p < 0.001). Hence we can state the following: Result 1. Non-monetary feedback induces more cooperation in both students and workers. The magnitude and variance of this effect are larger in the student sample.We can now turn to the analysis of the feedback mechanism and investigate the circumstances under which frownies and smileys are used. We focus on periods 13-24 where immaterial sanctions and rewards are allowed. Figure 3 displays the evolution over time of smileys, frownies, and no message of students and workers, respectively, while Table 1 shows the main summary statistics regarding the use of the feedback device. Considering Figure 3 , one can see that the number of smileys assigned to group members tends to decrease over time, while the number of frownies tends to increase. The trend of smileys parallels the downward time trend of contributions. Comparing the use that students and workers make of the feedback device, we find that students send significantly more frownies than workers (MannWhitney test, p = 0.019) but a similar proportion of smileys (p = 0.650). Workers also tend to send less emoticons than students (p = 0.024). These differences may be simply explained by the fact that students tend to be more free riders than workers, and, therefore, are disapproved more frequently. We will investigate this in more detail later.
Figure 4: Probability of sending a frowny or a smiley depending on the difference between sender's and receiver's contribution (students vs. workers)
To explore the way subjects use the feedback mechanism to approve or disapprove group members, in Figure 4 we show the probability of sending immaterial feedbacks, depending on the difference between the receiver's and the sender's contribution. When the difference is nil, the subject receiving an emoticon has contributed the same amount as the sender; when it is positive the sender has contributed less than the receiver, and when it is negative she has contributed more. Overall, subjects are more likely to send a feedback the more the receiver's contribution deviates from the sender's contribution. The choice of the specific feedback, i.e. whether sending a smiley or a frowny, is related to the sign of the deviation. The distribution of smileys is clearly skewed to the right: they are sent more often to subjects that have contributed more. The distribution of frownies, instead, is skewed to the left: they are sent more often to those who have contributed less. The frequency of sending a frowny is very large (between 80 and 100 percent) when the receiver has contributed at least 5 tokens less than the sender. The frequency of sending a smiley for contributing more than the sender is instead between 60 and 90 percent. Given that subjects can only send one feedback per round, we conjecture that subjects tend to prefer using sanctions, rather than rewards, to stigmatize those who do not conform to the group behavior. These results hold for both students and workers.
In Figure 5 we report the probability of receiving at least one feedback depending on the deviation from the average group contribution. The pattern is qualitatively similar to the one displayed in Figure 4 , as smileys are sent more often to subjects that are beneficient to the group (i.e. contribute more than average) and frownies are sent to those who free-ride (i.e. contribute less).
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12 Graphical inspection of Figure 5 would suggest students sanction with frownies also those who contribute much more than the group (between 10 and 15 tokens above the average contribution). However, a Mann-Whitney test shows that this result is not significant: for any interval of deviation from the average group contribution represented in Figure  5 , the probability of receiving frownies or smileys is not statistically different (p > 0.1) between workers and students. Figure 5: Probability of receiving at least one frowny or one smiley depending on the deviation from the average group Contribution (students vs. workers)
To provide statistical evidence of the relationship between emoticons and deviation from the average group contribution, we estimate, for each type of emoticon, a mixed effects logistic regression where the dependent variable is a dummy variable that takes the value 1 if a subject receives one or more frownies/smileys in period t, and zero otherwise. The independent variables are the average group contribution of group i in t ( ̅ ), the negative and positive deviation of subject j from the average group contribution in t ({max ( ̅ − , , 0)} and {max ( , − ̅ , 0)}), a dummy for the workers ( ), and interaction terms between this dummy and all other variables. To control for group and individual effects, we include random effects at group and subject level. Table 2 reports the marginal effects of the two regressions. The results of these regressions are in line with the previous observations. Both students and workers use immaterial feedback, and students tend to use immaterial sanctions more than workers. Consistent with the graphical inspection of Figures 4 and 5, smileys are significantly more likely to be received by those who contributed more in the group, and are significantly less likely to be received by those who contributed less. These results hold for both students and workers. In addition, smileys are sent more frequently when the average group contribution is high. Considering frownies, two main differences emerge with respect to smileys. First, the level of group contribution per se does not significantly affect the probability of receiving a frowny. Second, the likelihood of receiving a frowny increases when there are deviations from the group behavior, and this occurs both in case of positive and negative deviations. The effect is larger in the latter case. All this can be summarized in the following:
Result 2. Students tend to use immaterial sanctions more than workers.
Result 3. Students and workers send immaterial rewards to group members that contribute more than the group average.
Result 4. Students and workers send immaterial sanctions to group members whose contribution deviates from the group average.
The above results suggests that subjects make use of positive and negative feedback to reward desirable behavior and to sanction deviant one. Such use of feedback suggests that immaterial "stick-and-carrots" incentives are adopted in order to enforce social norms for contribution to the public good (see, e.g., Bicchieri, 2005) .
There is an asymmetry in the use of positive and negative feedback: smileys are essentially sent to those who are beneficient to the group, but not to those who free-ride; frownies, instead, are sent to those who free-ride, but also to those who are beneficient. Punishing those who deviate from the norm and contribute more than the group is not consistent with a forward-looking payoff maximizing strategy, but it has already been observed in some previous experiments where material punishment was possible. Herrmann et al. (2008) , for example, report that some subjects sanction people who over-contribute with respect to the average of the group.
We can now consider the effect of immaterial feedback on behavior. 13 We run a multilevel mixedeffects linear model where the dependent variable is the difference in contribution of subject j between two consecutive periods.
14 Independent variables include the negative and positive deviations of subject j from the average group contribution in t -1 ({max ( ̅ −1 − , −1 , 0)} and {max ( , −1 − ̅ −1 , 0)}), dummies for whether subject j receives frownies ( −1 ) or smileys ( −1 ) in period t -1, a dummy for the workers (dw), and interaction terms between this dummy and all the other variables. We also control for a time variable and a one-period lag variable. The results, presented in Table 3 , indicate that subjects tend to decrease their contribution when they realize that they have contributed above the average. Workers, however, are less reactive and 10 decrease their contribution less than students. Contributing below the average in the previous round, in contrast, induces an increase in contributions, which is not significantly different among students and workers. These results suggest an overall tendency to conform individual choices to past group behavior. When considering non-monetary feedback, we find that frownies significantly affect how subjects react when their contribution is below or above the average, and this response is different among workers and students. In particular, disapproved students whose previous contribution was above the average decrease less their contribution than non-disapproved ones; if instead the previous contribution was below the average, they increase more their contribution than non-disapproved ones. This result is consistent with the literature, and provides support for the effectiveness of immaterial feedback in promoting social conformism among students.
In contrast, and somehow surprisingly, workers receiving frownies do not contribute more, but rather contribute less when they are disapproved. This result emerges both when they have contributed more than average in the previous round (the overall effect is that they decrease more their contribution), and when they have contributed less (they do not increase their contribution).
Interestingly, smileys produce no significant effect on the subjects' contributions, both among students and workers.
Result 5. Non-monetary sanctions help sustaining higher cooperation among students and tend to have a negative effect on workers' contributions.
Finally, we also investigated whether subjects who send a smiley or a frowny contribute more or less in the subsequent period. In particular, we ran the same regression of Table 3 , except that now the emoticons dummies capture whether a subject has sent an emoticon, or not. The results are reported in the Appendix, and they show that subjects who had sent a smiley and contributed below the average in the previous period tend to decrease their contribution in the next period.
Discussion and conclusion
We examine how students and workers react to non-monetary feedback in a VCM setting. Our data show that both students and workers increase their contributions when immaterial sanctions and rewards can be sent to co-players. 15 The size of the effect is larger for students who start from very low contributions when immaterial feedback is not allowed, and reach similar levels of cooperation as workers when communication is permitted. One possible explanation is that there is a cap, over which subjects are unable to go, on the maximum level of cooperation that subjects can achieve using immaterial feedback. This means that for certain particularly virtuous populations (such as workers, in our case), the introduction of immaterial feedback may have only a very tiny effect on contributions. In such a case, it may be inefficient to set up a system of immaterial feedback (e.g. in a company, this could be done by expanding the opportunities of communication between employees or organizing employee-honoring events/awards such as "the best employee of the month") if the costs of doing so are too high.
We also find that non-monetary sanctions partially counterbalance the tendency of students to lower their contribution when the latter is above the average, and they boost the propensity to increase contributions when they are below the average. This is not the case for workers: immaterial sanctions increase their tendency to lower contributions when the latter are above the average. In other words, immaterial sanctions may have a crowding out effect on the intrinsic motivation of virtuous workers who receive negative feedback. In a company, this may entail substantial economic costs and inefficiencies especially if the cooperative spirit and social cohesion of the workplace rely on these "outperforming" employees.
In line with previous studies (e.g. Masclet et al., 2003; Dugar, 2013; Peeters and Vorsatz, 2013 ), 12 we also find that both students and workers are more likely to assign immaterial sanctions to group members who contribute less than group average, and immaterial rewards to those that contribute more.
16 This is reassuring for the internal validity of our findings, because it suggests that our subjects did not use the feedback device in a random fashion.
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To conclude, we run an artefactual field experiment to compare a standard subject pool of undergraduate students with a pool of workers and check the external validity of experiments that measure the effect of immaterial sanctions and rewards in VCM. Our findings contribute to the general discussion on the robustness of experimental results and their generalizability to real-world interactions.
18 In addition, they provide interesting insights on how immaterial feedback may affect work organization. The main message we can derive from our study is that caution must be adopted in employing feedback mechanisms in the workplace since, among workers, they may not work as efficiently and effectively as among undergraduate students in typical laboratory experiments.
15 how much to invest in the project (12 choices), and to indicate what you think is the average contribution of the other participants (12 forecasts).
Results
After you have made your choice and your prediction, you will be informed about the others' contributions and how much you have earned. Payment will take place privately at the end of stage seven.
STAGE FIVE Situation
This stage is similar to the previous stage. The members of the group are the same as in stage four. Everyone can see the messages received by the others, but to protect the anonymity you will not know the identity of the person who sent the message.
Before starting we will do some tests on the use of messages.
[Here we asked subjects to enter three forced inputs to practice the feedback device]
What you should do in stage five
In this stage we ask you to choose how much to invest in the project and to indicate what you think is the average contribution of the other participants.
After all members of the group have made their choice, you will be informed about the others' contributions and how much you have earned. Then you can send a message to another member of the group, if you wish.
This procedure is repeated for 12 times. Remember that the letters that identify the members are assigned randomly by computer and that the same letter does not always indicate the same person. 
Results
You will immediately know how much you earn after each round, and you will receive the payment privately at the end of stage seven.
A.2
Effect of receiving an emoticon on the difference in contribution between two consecutive periods 
